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Introduction
characterized using mass spectroscopy and the data is presented in the supporting information (SI). The structures of both biotinylated SRIF analogs are schematically presented in Figure 1 .
QD-assisted SRIF imaging experiments
The rat AR42J pancreatic tumor cell line that endogenously expressed several sst subtypes was obtained from ATTC (VA, USA). The cells were grown in F-12K medium (DKSH, Australia) supplemented with 20% FBS in tissue culture treated flasks, inside a humidified incubator maintained at 37 o C with 5% CO 2 . For imaging experiments, the cells were grown overnight (or until reaching a density at which small cell clusters were abundant) on glass-bottomed 4-or 8-well slides (BD Biosciences, Australia). Hoechst (Hoechst 33342) for 12 min to stain the nuclei. The cells were mounted using PBS and imaged by using fluorescence confocal microscopy (FCM; Leica TCS SP2).
For SRIF imaging experiments using the in situ bioconjugation strategy, the culture slide with AR42J cells was placed on an ice-cold substrate covered with a thin latex insulating layer, to arrest the internalization that normally followed the SRIF-induced sst activation [15] . 20-µM SRIF-2B solution (SRIF, biotin or PBS represented negative controls for testing the specificity), prepared in cold PBS, was added to the cells and incubated for 12 min. After washing once with cold PBS, 2-nM cold Sav-QD solution was added to the cells, while maintaining the temperature for 12 min. The cells were washed twice with PBS and moved to a 37 o C incubator, in order to resume the internalization of the receptor-ligand complexes, which were in situ-conjugated to the QDs, for 30-min. Finally, the treated cells were fixed with 3.7% paraformaldehyde and prepared for imaging using FCM. Where the Hoechst nuclear staining was not used, the cell morphology was acquired by means of epi-reflection microscopy.
Membrane potential assay
The mouse AtT-20 neuroblastoma cell line was obtained from ATCC (VA, USA where, y is a peak hyperpolarization response to the drug concentration of x; y min and y max are the minimum and saturation responses, respectively; EC50 is the drug concentration required to stimulate a half-maximum response; n is the fitting parameter that determines a fitting curve slope.
Figure 1
Schematic diagram of a somatostatin molecule modified with biotin via a flexible PEG spacer. An integer n designates the number of ethylene glycol repetitive units to vary the length of the PEG (poly-ethylene glycol) spacer. Two biotinylated analogs SRIF-2B and SRIF-5B were synthesized, with n = 2 and 5, respectively.
Figure 2
Peak hyperpolarization responses of the wild type AtT-20 cells, evoked by a range of concentrations of SRIF, SRIF-2B and SRIF-5B, measured using a fluorescence hyperpolarization assay. The data is representative of three independent experiments (each performed in triplicates), presented as mean ± SD for SRIF (closed circles; solid line logistic fit), SRIF-2B (open squares; dotted line logistic fit) and SRIF-5B (grey open triangles; dashed grey line logistic fit). Error bars, if not visible, are smaller than symbols.
Figure 3
Fluorescence confocal images of cells treated with (a) -(d) 40-nM SRIF-2B:Sav-QD and (e) -(h) 40-nM Sav-QD, as negative controls, for time periods ranging from 15 min to 90 min. Fluorescence from QD and Hoechst-stained nuclei are color-coded red and blue, respectively. Each image was obtained from a z-stack consisting of multiple images by using a maximum pixel projection method, which resulted in imaging artifact of QD signals appearing inside the nuclei. The data presented is a representative of three independent experiments. Scale-bar, 10 µm.
Figure 4
Schematic diagram of two methods used for QD-based imaging of the receptor-mediated endocytosis of SRIF-2B. (a) A pre-conjugated SRIF-2B:Sav-QD complex was inactive, failing to evoke receptormediated internalization, as indicated by the red stop sign. (b) An in situ two-step bioconjugation strategy: (top) an SRIF-2B complex binds to the sst at low temperature (on ice); followed by (bottom) binding an Sav-QD complex, and receptor-mediated internalization of the SRIF-2B:Sav-QD at elevated temperature (37 o C)
Figure 5
Fluorescence confocal images of cells treated with (a) 20-µM SRIF-2B or (b) blank negative control, followed by 2-nM Sav-QD at low temperature. The cells, when restored to 37 o C, internalized the preformed receptor:ligand complexes. The QD-fluorescence is color-coded red and the cell-morphological contrast, originated from laser back-scattering, is coded green. The data presented is a representative of at least three independent experiments. Scale-bar, 10 µm. 
